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COMPLETE SPECIFICATION 

Diagnostic Composition and method 



We, Miles Laboratomes Inc., a Cor- 
poration organized and existing xmder the 
laws of the State of Indiana, United States 
of America of 1127, Myrtle Street, Elkhart, 

5 Indiana, United States of America, do hereby 
declare the invention for which v/e pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 

10 following statement: — 

This invention relates to a urea test com- 
position, and in one of its aspects it relates 
to a test device useful for the qualitative detec- 
tion and quantitative determination of urea 

15 in fluids, especially but not exclusively body 
fluids such as blood. In another aspea, it 
relates to a method of detecting urea in a 
fluid, other than a body fluid, employing the 
test device. 

20 In practicCj the concentration of urea in 
blood, for example, is normally expressed in 
terms of blood urea nitrogen (BUN). This 
BUN value represents the amount of nitro- 
gen present as inrea and is approximately one- 

25 half of the total urea value. When either the 
urea or nitrogen value has been determined, 
the other value can be calculated therefrom. 

The normal range of BUN values in indi- 
'^duals varies between 5 — 20 mg-y^. No 

30 significance is ordinarily attached to the lower 
vdues. However, elevations in BUN values 
generally indicate the presence of some ab- 
normal condition. The most common cause 
of increased blood urea nitrogen is inadequate 

35 excretion, usually due to a kidney disease or 
urinary obstruction. For example, in acute 
nephritis the BUN level may vary from 25 
mg.% to as high as 160 mg.%. Elevated 
urea retention also occurs with extensive 

40 parenchymatous destruction of kidney tissue, 
as in pyelonephritis, advanced nephrosclerosis, 
renal tuberculosis, renal cortical necrosis, renal 
malignancy, renal suppuration or chronic gout 
Although BUN values may rise to as high 

lPrict4s.6d.] 
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as 400 mg.%j they usually do not exceed 45 
200 mg.%. 

A means for the accurate determination of 
urea in body fluids is of great importance 
not only in the deteaion of tiie above phsrsio- 
logical disorders, but also in dieir control. 50 
An mdividual with a known kidney dysfunc- 
tion must control his diet or otherwise regulate 
his protein metabolism and must frequently 
be guided in this regard by a regular check 
on the concentration of his blood urea. But 55 
beyond its usefulness in r^jular testing in 
cases of known kidney dysfunction by both 
pati^ts and physicians, a urea indicator can 
also be used efficiently in routine urea 
analyses of body fluids in hospitals and 
physicians' offices. 

A means for the determination of blood 
urea nitrogen is of greatest value if such rest 
is conveniently rapid, reliable, simple enough 
for the technician to learn with ease, accurate 
enough to serve the clinician and sensitive 
enough to reflect variations in the patient's 
condition. Moreover, any composition used in 
such determinations must be adequately stable. 

Procedures for the determinations of turea 
in various body fluids are well known in 
climcal chemistry. One such procedure utilizes 
chemical hydrolysis and requires special 
apparatus not always available in a routine 
laboratory. Another procedure employs a 
direct colorimetric reaction of urea in a 
protein-free filtrate with an organic reagent 
such as diacetyl monoxime. Still another in- 
volves a test which depends on the action 
of the enzyme urease to convert urea to an 
ammonium salt which is measured by titra- 
tion or nessierization. These prior procedures 
have the disadvantage that they all require 
a considerable amount of skill and familiarity 
with complicated laboratory techniques. They 
also require the use of substantial quantities 
of testing fluid which is not always con- 
veniently available. 
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StiU more recendy (see our Specffican^ 
\'o 922,665) a convenient enzymanc tyP^ 
dkeno^c ctinposition for the determmanon 
0? in body fluids has been developed 
irhas greai simplified BJ^ detec- 
tions. This composmon compnses 
buffered urease and an mdicator. Howero, 
even in the Ught of this most miportant ad- 
vancement, a need for a more sensime znd 
mpre acalrate means for determmmg urea 

'"xKvention provides more sensitive and 
more accurate means for determmmg urea 
S body and other fluids, including a diagno^^ 
15 composition for determmmg urea m flm^ 
whidi is stable in dry foim, and smiple 
rapid, and extremely sensmve m use, and 
fra of many of the disadvantages of pnor 
compositions. 
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nie new composition comprises urease, pre- 20 
feSr^ter-soluble, a bufiering compound 
caoable of producing anmumimn ions, an 
Sdicator sy^em capable of undergomg a 
deSble Xnge when the urease acts upaa - 
i^r^ent in\ fluid, and optionaUy colour 25 

stabilisers and o±er ad)uvants. . . 

The basic enzymic racoon underlymg to 
invention is well known. Urease catalyse 
Sl^Zolysis of urea to produce ptmcip^y 
SnLa lid carbon dioxide. Ammomum car- 30 
™and. possibly intermediate compoimd. 
such as the unstable carbamic aad may also 
he fomed This enzymic hydrolysis of urea 
4 rrepresentedby the following reaction 
sequence : 



35 



CO(NH2)2 
+ 
H=0 



Urease 



[NH,COOH] -*C0, -|-NH,-»(NH02CO, 
-t- 



NH, 



A product of this hydrolysis "n be det^- 
niined by means of the mdicator sy^ Jo^ 
^ple, when the indicator ^em mdud« 
40 a pH indicator compnsmg a dye Aat u 
color sensitive to changes m pH, contact of 



said system with a product.of tte hydrotys^ 
produL a color change m said dy?. Th« 
Solor change can be represented by the foHow- ^ 
ing equation: 



pH Indicator 
(Color A) 
Acidic 



NHs or ( NH,>COa 

obtained from enzymic 
hydrolysis of urea 



pH Indicator 
(Color B) 
Basic 
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Urease can be isolated quite re^y from 
numerous bacteria and fungi as well as fr^ 
various meals, such as ^ean "ne^Ji^ce 
there are numerous methods and techniques 
for isolating urease, the urease which is com- 
mercially available possesses a vnde range oi 
physical properties. For use m this mvennon, 
SLe which is water-soluble is preferred 
«S For unexplainable reasons, the water-soluble 
uiease enhances color development ^ i^ 
duces the incubation ome which is requir^ 
for hydrohrzing urea. Incubation time can be 
defined as that time which urease must remm 
60 in contaa with urea to effect substanndly 
^ complete hydrolysis of urea. When a ^ar- 
soluble m^se is used in the composition 
of this invention, the incubation time are 
reduced by as much as 50% over mcubauon 
65 times whidi are required with other types of 

In order to ensure maximum urea sensrn- 
vity while at the same time effecting die 
desired degree of pH control, a buffer capable 
70 of producing ammomum ions is used m *e 
composition of this invenrion. If the buffer 
utilized is incap^bl? of producmg ammomum 
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ions die composition will possess poor urea 
e^k^^y Pr example, a diagnostic com- 
pS^hich contains a conv^oonabtj^, 75 

|£b£"alT^-^?of?0 ZV. 
and'l^^e detected. This « an mjprove- 
^It sensitivity of about 500% or mor^ .... 

In addition to improving sensitivity^&e 
aZonium ion producing ^^f.J-J^^ go 
utilized to maintain the compo^on at i« 
optimum pH. Such opttnum pH is a^ 
which is tetween the midpomt of the trana- . 
S mterval of the mdicator and a pomt ^- 
jacent to this transimn mteml, but ofl the 
'add side thereof. The ^'^"l-f^^J 
defined as that pH range over which ^md^- 
cator will exhibit a color change. 
aSpIe, for bromthymol blue the- wnsitian - 
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interval lies between pH 6.0 and 7.6. There- 
fore, the midpoint of die transition interval 
of bromthymol blue is 6.8. In this illustration 
a pH adjacent to the transition interval of 
5 bromthymol blue, but on the add side thereof 
would be a pH of slightly below 6.0. 

Although there are a variety of compounds 
capable of producing ammonium ions and 
which may be used in this invention, ammo- 

10 

nium salts of weak acids are particularly well 
suited and are preferred. Examples of such 
preferred buffers include ammonium citrate, 
ammonium lactate, ammonitam oxalate, 
ammonium benzoate, ammonium acetate, 
15 ammonium salicylate, ammonium stearate, 
ammonium propionate, ammonium butyrate 
and aounonium phosphite as well as mixtures 
of two or more of such buffers. 
In addition to using a particular type of 
20 buffering compound, it has been found that 
the sensitivity of the composition of tiiis in- 
vention can be further improved by the addi- 
. tion of a sensitizing agent such as an aliphatic 
amide having a melting point of below about 
25 150° C. Preferred sensitizing agents include 
saturated and unsaturated aliphatic amides 
containing from about 2 to about 4 carbon 
atoms. Examples of such sensitizing agents 
include acetamide, propionamide, acrylamide, 
^ and butyramide. 

The concentration of sensitizing agent used 
can be varied over a relatively wide range. 
Generally a concentration of about 0.5% to 
10% and higher based on the total weight of 
35 the composition can be used without de^ 
naturing the urease. However, a concentration 
of sensitizing agent such as acetamide of about 
1.5% to 4.0% is preferred. 
The compositions of this invention can be 
40 incorporated into various forms of test devices. 
In a preferred embodiment, bibulous strips 
are impregnated with a composition of this 
invention. In iise, the resulting test device is 
contacted with a fluid to be tested , and the 
45 product of the enzymic reaction, if any, is 
determined colorimetrically. When the im- 
pregnated bibulous strip is contacted with a 
drop of blood, for example, the urease cata- 
{yzts the hydrolysis of the urea present in 
50 the blood with the resulting formation of 
ammonia, carbon dioxide and possibly other 
reaction products. The quantity of urea 
hydrolyzed will cause a certain increment of 
pH increase which, in turn, causes a color 
55 change in the indicator. A correlation between 
color change and urea concentration can be 
made to provide a hig^y sensitive quantita- 
tive determination of urea. For example, when 
bromthymol blue is used in tht ccHnposition 
60 of this invention, the various shades of color 
between yellow and blue (die colors within 
the transition interval of bromthymol blue) 
can be correlated to correspond to different 
urea levels, thereby giving a dear visible index 



of the concentration of urea present in the 65 
blood. 

AMiough die ingredients comprising the 
composition of this invention are preferably 
impregnated into a bibulous carrier, this in- 
vention can also be used as a liquid system, 70 
A convenient liquid system can be prepared 
by lyophilizing a solution of the composition 
and then reconstituting with the fluid to be 
tested. If desired, tiiis invention can also be 
used m titie form of ublets, pellets, or powders. 75 

Although the preferred pH indicator is 
bromthymol blue, otiier pH indicators can also 
be used. Such indicators include, for ex- 
ample, bromcresol purple, dichlorosulphon- 
phdialein, 6,8 - dinitro - 2,4 - quinazoline- 80 
dione, alizarin, and 2 - (2,4 - dinitro- 
phenylazo) - 1 - naphtfiol 3,6 - disulfonic 
acid. 

In certain instances it is preferable that 
die color developed when die test composi- 85 
tion of the present invention is contacted 
with urea be such that it does not fade for 
an interval of 60 seconds or more after 
development This can be accomplished by 
introducing into the composition a color 90 
stahilizox. Suitable color stabilizers which can 
be used indude albumins such as bovine 
albumin and egg albumm. Other protein-type 
material found in fluids of plants and animals 
which possess albuminoid properties can also 95 
be used. The concentration of albumin added 
will generally be less ihan 10% and greater 
than 0.1% based on the total wdght of the 
composition. However, an albumin concentra- 
tion of between 1% and 5% by weight is 100 
preferred. 

If a more stabilized color is desired or 
needed a dual stabilizing agent may be em- 
ployed. This dual color stabilizing agent is 
comprised of two essential ingredients. The 105 
flrst of these two essential ingredients is an 
albumin. Although normally materials such 
as bovine albumin and egg albumin are the 
preferred type of protdn material, other pro- 
tein material, such as that found in fluids of 110 
plants and animals and which possess 
albuminoid properties, can also be used. 

The other ingredient is a heteropoly- 
saccharide materiaL Such materials include, 
for example, gum arabic (Acacia Senegal), 115 
mesquite gum (Frosopsis juliflora), Damson 
gum, gum tragacanth (Astragalus gummifer) 
and Indian gum (Anogeissus latifolia). The 
above gums are generally obtained- from plants 
in the form of a fhicl^ mucilaginous water- 120 
soluble excretion. 

It has been found that optimal color 
stabilization of the diagnostic composition is 
obtained when certain weight ratios and parti- 
cular concentrations of tiiese ingredients are 125 
utilized. Preferably die gum material and 
albumin are combined in a weight ratio of 
about 2: 1. In other words, for every 2 g. 
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high as 4:1 and as low as u.a . i '-^^ 

5 used. . , u- dual color 

The concentratioa oi the • 
stabmzing agent incorporated "i.^^.^omp^i- 
Sn™d also be controlled widim ceram 

i^^rTPrSerablv the color stabilizing agent 
limits. ireieraDiy, uis. , .• j-ygQ. 

10 is present in the composition m^n 
tion in a concentrauon of about 2 basai 
r±e total weight of ccmposmon. ^.w- 
ever a concentration as high as ^/o ana a 

20 ^/l alcohols and solid Polyt^yl^ 
which have a molecular weight of 
u , <«m to 7500 can be used. A poly- 
about 6000 to cou " 4000" 

pthvlene glycol such as Carbowax ww 
fE^d Trade Mark) which « obtamaWe 

25 Sr^on arbide O^micals Co. « 

cularlv useful. Protective agents m the form 
T£lmcn<: films can also be used to enhance 
trSty of the diagnostic "mposmo^ o 
Sl, invenU when used with ^^^1 

30 of test devices, for e^mple, such as bibulous 
StipT Inert dyes to impart a uniform cobr 

background may also be used. 

A nolvmeric film such as a film ot etnyi 
ceMoS'Sn be used as a dialyzing membr^e 
35 to keep the larger molecules present m the 
fluid being testid, such as haemog obm m 
Cd of contact with the diagnostic 
Smpisidon while at the same ume P^ng 
the remaining portions of the fluid, uicludmg 

contact the test composiuon. As a r«ul^ 
st^ine of the test composinon by haemo- 
gff aS the masking red color resultmg 



Sets the diagnostic compositioa from decom 
^dd^n ilS ethyl celMose.^^ 
ferred polymer, other polymenc materials can 

'■^-i^f inviSffc- fllustra..d in g-a^^^, 
but not limited, by the followmg Examples. 



Example 1 
The composition of this example 
formulated as foUows: 



55 



was 



Gelatin f 
Urease ^ ^'^ 
Acetamide , - - % zl\ 

^7 "Carbowax 4000" 11-5 nil- 

O.IM Ammonium Qtrate Buffer 

(dibasic) . 
1.6% aqueous soluaon 

Bromthymol Blue °^ 
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The gelatin was added to ll-5^.°^- °f 
wair id heated until completely dissolved 
rmiainin" ingredients were combined and 
SrS^iKsolnti.mof gdamimj 
a Hpar solution was obtamed. The tempera 
L^^f solution was approxima^ 

^ C The composition was *en adiust^ 
to a pH of about 6.5 by the addmoa of 
s^dl q^ties of dilute .sodium^ hyctem^^ 

strios measuring 2 inches by 1/4 mcfa 75 
Paper smps m b adjusted solution 
were then dipped m me *u)u 
and air dried at a t^nperatiite of 85 C. "ne 
dried strips were coattd^ a P J? 
ttieric film by dipping into a 1.23 A soiuaon 
of ethvl cSulwe in benzene, after which 80 
^ey X Sowed t« air dry until the benzene, 
completely evaporated. 
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A second composition was prepared which 
was similar to the above with the exception 
that the ammonium citrate buJBEer was re- 
placed with a sodium citrate buffer. 

5 The following testing procedure was then 
followed in determining BUN levels with 
both compositions. 

Tlie coated ends of both strips were 
moistened with one drop samples of blood 

10 containing known concentrations of urea. After 



a two-minute incubation period at room tem- 
perature tiie blood was removed by washing 
with water. The developed colors of both 
series of strips were immediately compared to 
color standards vMdb. had been previously 15 
correlated to indicate the concentration of 
blood urea nitrogen present in the blood 
sample. The results obtained are tabulated in 
Table 1. 



Table 1 







Color Giart Readings in Cone 






of Bra 


mg. % 




Known Cone. JqUJM 


Anmionium Citrate 


Sodimn Citrate 


Run 


mg. % 


Buffer 


Buner 


1 


10.0 


10 


20 


2 


22.1 


20 


40 


3 


23.8 


25 


50 


4 


34.4 


30 


75 


5 


35,4 


35 


60 


6 


75.6 


75 


100 


7 


81.0 


80 


100 


8 


84.8 


80 


95 


9 


107.2 


100 


100 


10 


162.0 


100+ 


100+ 

1 



It can be seen that the results obtained with 
the composition containing sodium citrate as 
the buffer were erratic. On the other hand, the 
composition containing the ammonitim 
25 citrate buffer was extremely sensitive parti- 
cularly in the lower ranges and coincided very 
closely to the predetermined BUN concentra- 
tions. 

Example 2 

30 The procedure of Example 1 was repeated 
with the exception that the acetamide used 
as sensitizing agent in Example 1 was re- 
placed with acrylamide. The results obtained 
were comparable to those obtained in Example 

35 1 and accurately reflected the BUN con- 
centration in the blood samples. 

Example 3 
The procedure of Example 1 was repeated 
except that the ammonium citrate buffer was 
40 replaced with ammonium acetate. The results 
obtained were comparable to those obtained 
with an ammonium citrate buffer. In all 
instances^ the amount of deviation from the 



actual urea nitrogen concentration was less 
than 10 percent. 45 

Example 4 
The composition of this example was 
formiilated as follows: 

Gelatin 0.5 g. 

Urease 0.5 g. 50 

Acetamide 1.0 g. 
4% "Carbowax 4000" 11.5 ml. 
O.IM Ammonium Citrate Buffer 

(dibasic) 2.5 mL 
1.6% aqueous solution 55 

Bromtiiymol Blue 3.8 mL 

Bovine Albumin 0.5 g. 

The gelatin was added to 11.5 mL of 
water and heated until completely dissolved. 
The remaining ingredients, were combined 60 
and then mixed witii the solution of gelatin 
until a clear solution was obtained. The tem- 
perature of the final solution was approxi- 
mately 30° C. The composition was then ad- 



justed to a pH of about 6.5 by the addiGon 
of small quantities of dDute sodium hydrox- 
ide. Paper strips measuring 2 inches by 1/4 
inch were then dipped m the adjusted solu- 

5 tion and air dried at a temperature of 85° 
C. The dried strips were then coated with 
a polymeric fihn by dipping the strips into a 
1.25% solution of ethyl cellulose in benzene, 
after which they were allowed to air dry until 

10 the benzene completely evaporated. 

A second cranposiuon was prepared which 
was identical to the first composition with 
the exception that no bovine albumin was 
added. The following testing procedure was 

15 then followed in determining the BUN level 
with both compositions. 

The coated ends of both strips were 
moistened with one drop samples of blood 
containing 28 mg-^ After a two-minute 

20 incubation period at room temperature the 
blood was removed by washing with water. 
The developed colors of bo± series of strips 
were immediately compared to color 
standards which had been previously corre- 

25 lated to indicate the concentration of blood 
urea nitrogen present in the blood sample. 
After 60 seconds had elapsed, the developed 
colors of both strips were again compared 
to color standards. 

30 The composition containing albumin and 
the composition without albumin indicated 
that a urea concentration of between 25 mg.% 
and 30 mg.% was present in the blood being 
tested. Sixty seconds after the first reading, 

35 the colors or hues of both compositions were 
again interpreted. In this instance, the com- 
position containing albumin indicated a urea 
concentration of between 20 mg-y^ and 25 
mg.% while the composition without albumin 

40 indicated a urea concentration of between 5 
nig.7o and 10 mg.%. Color interpretations at 
time intervals of about 30 seconds and 90 
seconds gave approximately the same degree 
of improved accuracy. 

45 Example 5 

The procedure of Example 4 was repeated 
with the exception that the sensitizing agent 
acetamide was replaced with acrylamide and 
the bovine albumin was replaced with egg 

50 albumin. The results obtained were comparable 
to those obtained in Example 4. 

It is apparent from the above example, 
that ±e composition containing albumin re- 
tained its analytical effectiveness over extended 

55 periods of time. The compositions without 
albumin, on the other hand exhibited analytical 
inaccuracies if the color interpretation was 
delayed. 
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Example 6 

The composition of this example was 60 
formulated as follows: 

Gelatin 0-^ B- 
Urease (water-soluble)* 

(225.6 SU units)** 0.04 g. 

Acetamide 0.5 g. 

4% "Carbowax 4000" 6.0 ml. 
O.IM Ammonium Citrate Buffer 

(dibasic) 1-8 nil. 
1.6% aqueous solution 

Bromthymol Blue 3.8 mL 

Bovine Albumin 0.2 g. 

Gum Arabic 0-4 g- 

* Water-soluble urease is a highly purified 
enzyme separated from jack bean and 
may be obtained through Worthingtoa 
Biochemical Corp., Freehold, New 
Jersey. 

** A SU (Sumner Umt) of urease activity 
is that weight in milligramSj which will 
form 1 milligram of ammonia nitrogen w 
from urea in phosphate buffer, pH 7.0 
at 20° C. in 5 minutes. 

The gelatin was added to 11.5 ml. of water 
and heated until completely dissolved. The 
remaining ingredients^ including the albumm 85 
and gum arable, were combined and then 
mixed with the solution of gelatin until a clear 
solution was obtained. The temperature of the 
final solution was approximately 30° C. The 
composition was then adjusted to a pH of 90 
about 6.5 by the addition of small quantities 
of dilute sodium hydroxide. Paper strips 
measuring 2 inches by 1/4 inch were then 
dipped in the adjusted solution and an* dried 
at a temperature of 85° C. The dried strips 95 
were then coated with a polymeric fihn by 
dipping the strips into a 1.25% solution of 
ethyl ceEulose in benzene, after which they 
were allowed to air dry until the benzene 
completely evaporated. 100 

A second composition was prepared exactly 
like the first composition with the exception 
that the color stabilizing ingredients, gum 
arabic and albumin, were removed and a 
partially water-soluble urease was substituted 105 
for the water-soluble urease. The following 
testing procedure was then followed in deter- 
mining the BUN levels with both composi- 
tions. 

The coated ends of both strips were 110 
moistened with one drop samples of blood 
, containing known concentrations of urea. After 
a one-minute incubation time at room tem- 
peratures, the blood was removed by washing 
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with water. The developed cobrs of both pared with the color standards. This pio- 

sticks were iinmediately compared to color cedure was repeated a number of times with 

standards which had been previously corre- blood samples containing different concentra- 

lated to indicate the concentration of blood tions of nrea. The restdts obtained are shown 10 

5 urea nitrogen present in the blood sample, in Table 2. 
After 60 seconds the sticks were again com- 



Table 2 





Known 
Cone. 
BUN 

mg. % 


Colour Chart Readings : 


in Cone of BUN, mg. % 


Reading Time - 


- Zero Seconds 


Reading Time 


— 60 Seconds 


Composition 
with colour 
^bilizer 


Composition 
without colour 
stabilizer 


Composition 
with coloxir 
stabilizer 


Composition 
without colour 
stabilizer 


11 


13 


10 


10 


5 


0 


12 


19 


20 


20 


10 


0 


13 


30 


30 


20 


25 


0 


14 


54 


50 


50 


30 


10 


15 


61 


75 


75 


50 


10+ 


16 


105 


100 


75 


75 


30 



The results obtained, clearly show the im- 
provement which can be obtained when a 

15 colour stabilizer comprising gum aiabic and 
albumin is incorporated into a composition 
containing a water-soluble urease. In all 
instances there was litde colour fading 
occurring even after a delayed reading time 

20 of 60 seconds. 

It should be understood that although this 
invention is of primary interest in deter- 
mining blood urea nitrogenj it can also be 
used to test various other body fluids such 

25 as urine, serum and saliva and other fluids, 
known in the art, which may contain urea. 
WHAT WE CLAIM IS: — 
1. A composition for detecting the pre- 
sence of ^3xeai in a fluid, which comprises 

30 urease, a buffering compound capable of pro- 
ducing ammonium ions and an indicator sys- 
tem capable of undergoing a detectable change 
when the urease acts upon urea present in a 
fluid. 

35 2. A composition according to claim 1, 
which further includes a colour stabiliser. 

3. A composition according to claim 2, in 
which the urease is a water-soluble urease. 

4. A composition according to any one of 
40 the preceding claims which further includes 

as sensitising agent an amide having a melting 
point below substantially 150° C 

5. A composition according to claim 1, 
which further includes as sensitising agent an 

45 aliphatic amide having a melting point below 
substantially 150*=* G 



6. A composition according to claim 2, 
wiiich further includes a sensitising agent 
an aliphatic amide having a melting poLut 
below substantially 150° C. 50 

7. A composition according to claim 3, 
which further includes as sensitising agent 
an aliphatic amide having a melting point 
below substantially 150° C. 

8. A composition according to daim 2 or 55 

6, in which the stabiliser is an albumin. 

9. A composition according to claim 3 or 
7 in which the stabiliser is an albumin. 

10. A composition according to claim 4 

in which the stabiliser is an albumin. ^0 

11. A composition according to claim 3 or 

7, in which the stabiliser is an albumin and 
a heteropolysaccharide. 

12. A composition according to daim 4, 

in which the stabiliser is an albumin and a 65 
heteropolysaccharide. 

13. A composition according to daim I, 
substantially as described. 

14. A composition according to claim 2, 
substantially as described. 70 

15. A composition according to daim 3, 
substantially as described, 

16. A composition according to claim 4, 
substantially as described. 

17. A test device which comprises a 75 
bibulous carrier impregnated with a com- 
position according to any one of claims 1, 5 
and 13. 

18. A test device which comprises a 
bibulous carrier impregnated with a composi- 80 
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tion according to any one of claims 2, 6, 8 
and 14. 

19. A test device which comprises a 
bibulous carrier impregnated with a com- 

5 position according to any one of claims 3, 
7, 9, 11 and 15. 

20. A test device which comprises a 
bibulous carrier impregnated with a composi- 
tion according to any one of claims 4, 10, 

10 12 and 16. 

21. A test device according to claim 17, 
coated with a transparent, semipermeable 
polymeric film. 

22. A test device according to claim 18j 
15 coated with a transparent, semipermeable 

polymeric film, 

23. A test device according to claim 19, 
coaled with a transparent, sem^jermeable 
polymeric film. 

20 24. A test device according to claim 20, 
coated with a transparent semipermeable 
polymeric film. 

25. A test device according to claim 17 or 
21^ substantially as described in any one of 

25 Exanaples 1 to 3. 

26. A test device according to claim 19 or 
23, substantially as described in Ejiample 6. 

27. A test device according to claim 20 
or 24, substantially as described in any one 

30 of the foregoing Examples. 

28. A method for detecting urea in a fluid 
other than a body fluid comprising contaa- 



ing the fluid with a composition according 
to any one of claims 1, 5 and 13 or a device 
according to any one of claims 17, 21 or 25. 35 

29. A method for detecting urea in a fluid 
other than a body fluid comprising contacting 
the fluid with a composttion according to 
any one of claims 2, 6, 8 and 14 or a device* 
according to claim 18 or 22. 40 

30. A method for detecting urea in a fluid 
other than a body fluid comprising contacting 
the fluid with a composition according to any 
one of claims 3, 7, 9, 11 and 15 or a device 
according to any one of claims 19, 23 and 45 
26. 

31. A method for detecting urea in a fluid 
other than a body fluid comprising contacting 
the fluid with a composition according to any 
one of claims 4, 10, 12 and 16 or a device 50 
according to any one of claims 20, 24 and 

27. 

32. A method according to claim 28, sub- 
stantially as described. 

33. A method according to daim 29, sub- 55 
stanrially as described. 

34. A method according to claim 30, sub- 
stantially as described. 

35. A method according to claim 31, sub- 
stantially as described. 60 

J. A. KEMP & CO., 
Oiartered Patent Agents, 
14, South Square, Gray's Tnn, 
London, W.Cl. 
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